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(54) FLEXIBLE FILM CAPACITOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a small-sized 
capacitor having flexibility by forming a first 
electrode of a copper foil on the part of front or rear 
surface of a heat resistant plastic film, forming a 
second electrode on the side for connecting the first 
electrode, and forming an insulating film except the 
position exposed as an external terminal of the first 
electrode. 

SOLUTION: A heat resistant plastic film is used as a 
dielectric element 1, the part of front or rear surface 
of the element 1 is coated with thermoplastic polyimide 
adhesive, the foil is laminated to form a copper foil 
electrode or a copper thin film is formed by a copper 
sputtering method, then a copper foil electrode is 
formed by a copper plating method to form first 
electrodes 2, 3. Then, the electrode of the side for 
connecting the first electrodes 2 to 3 is formed with 
second electrodes 4. 5 by an electroless plating method. 
The electrodes 2, 3 are formed on the front and rear 
surfaces of the element 1, the second electrodes 4, 5 
are formed on the side, and then an insulating film 6 is 
formed except the exposed position as the external 
terminal to form a flexible capacitor. 

COPYRIGHT: (C)1997,JPO 




13:11:41 



(19) ummtf (J p) (12) ^Jkm^^^^ mmmmmm 

#^¥9 - 35992 



HOIG 4/18 7922-5E HOIG 4/24 3 0 1A 

7922 -5E 3 0 1 B 

7922-5E 3 0 1 C 



IBE»« IS«JB©»4 FD 4 S) 



{21)fflH#-^ 


1$H3F7 -202779 


(71)fflBIA 


000233000 








(22)miaa 


¥^£7^(1995)7^183 




JCfffliftJIIKISHSEB I TB3I» 1 # 




(.72) ^mm 


IP* 






















(72)5!W« 


















«0 2 



(54) mmo^m] yu=¥i^^)vy4)V2x:jyv'y^ 



C57) [-t'^^^l 




L X t ^ ® ^ fi^ & ^ ^ ^ ^ ^ ^ 

y jl/ 7 ^ A n > r > ■'i' = 

KXIi U f 4* ^ 7 U ^ V y Jt^ 7 >r ;u A n > 
^lDT|£^ge^lSltT4^7 V^vy;W7 ^ ;UA:3>-r 
[ 0 0 0 1 1 

[ 0 0 0 2 1 
[ 0 0 0 3 1 

^j^^ 3 ^/f ^rr 59 fiHifCiBiiit^tt^ffl^l-t*^ 
ho i K^8i 1 4 Ir^-Ji- Kt^^- 
[ 0 0 0 4 1 ^ "bi:, ^-^i- K^SS i 4 i)^m'M^t>. 



9-35992 



2, 3 ^B^SL. -(7)^1^82. 3 Fp1=S:SStt&/::*i) 
[ 0 0 0 6 1 ® ^l^ffi2, 3 ^r?f^«t^:^St L.r 

miP^^ ^2com«4. 5=^:B^t^ = 

[ 0 0 0 7 1 ® ^0«^S®tC^imffi2, 3 

[ 0 0 0 8 ] 

\\^%\ ^^^l±. i^^* ltLT5-500y mO^' 
,j ^ ^ K7 ^ JUA-^:K V 7 I- >^>l^7 -< K7< ;uA 

^v^%-\'\.X. «?Sc7)m;Si*ffMt;t:7^^V/;u 

n^®*t:-ttj'0 7!>^'^i:'tv>or% ^^0^j?:cJ|#l±?r^^b 

[ 0 0 0 9 1 t/::, 1^1 2, 3 t^2m«4, 5 
[ 0 0 1 0 1 

[^&fei5^]l *5&tl^'7)^^!fS^ij^iaiSC^^s^fl^t^o [11 
CCioV^T. i^m* 1 ti. I?? 5 ^ 5 0 0 mCO:^-'J ^ ^ 
K7^ ;UAZI±^1^''J 7x^lx>-tf Jl-7^ K7 ^ Jl/A-C^ 

[0 0 1 il ^(nm^\t. oSMtc^^^-ci* 
^ft: 1 ^^l!)1^i:;i'7^*t:An;^jS^?:l§&?-t*:^^5 0 0 
^>^;^ hn-A<7)i^^^^B«L, ra=Jr1StL-C. 

[0 0 121 i?^:C(7)S?Sli> lf^*l <7)il[fiH:i^"I5® 



[ 0 0 0 51 

0) B]ltc^t*u<*^P>3co7W^vr;u7>f ;uA3> 
Bt^'i±7'7;<^y ^ 7 -< )UA^rl§€^l i: L 

;wAXli^''^ 7i^p:^-tJ^7^ F7>f;uA$rffl'v^^o 
:i<7)ifm«ii<7)-SiSiSi^o-^5tt;^?S?i^'b4^^iM 50 



^ h L-CS?S#7 V^>'7';i^7 ^ ;UASi:t^ = 
[0 0 131 E!4U^ttiU< ^oa^?a#7 ^:^v7;U7 

;l/A^2 4 U^;2^ffi^ff^^J(:t^?^^i6<7)?c2 2 
tt, /^•7v7A^. ;^ 5 0 t h D-Af}^^^ 

Ctil^Ki: LTfti:^> -^^ffitri: 7^$:?T 



[0 0 141 IH> 115(l7J^t*li<^'-K^'>1 



(3) 



#^¥ 9 - 3 5 9 9 2 



h 4 3 Srf^iLT. 1]604P< ^ 1 2. 5 3 

[0 0 151 ^(O'ik. B-B' O^^T-eoWL. 

[00161 

[00171® ^ ^'^^ ^^iv^5St*}fj-tt@^UlS:Mt^ 

imi] 



10 



20 



[ia®co^m^55£^i 
[H 1 1 if^m<Dmumx^i>^o 
m2] ^^m<nmm^mm'r:i>^^c 
[12 3 1 t**(7)*4mia-c*^o 

[SSI ^^^^<Dxm'tfr--t^^^mv^io 
[.?^-^(r)iJi9]] 

i-i§mff. 2, 3-^imft. 4, 5 -^21; 

ft. 7-7P^v7';W7'< ;i'An>f' 

1 0 •••-k7 ^ 7 3 1 1 

1 2-51'^m5te, 1 3-gS^SlSliA/iW^. 1 
4 ...^-Ji/ K^jgg. 2 1 "•^?Sft7U^vyji'7>f ;u 

2 2 •••i^2m^^?KJS:ti:?\. 23-ifm*. 

2 4 •"P?S7 1^^ vy>'^7 ^ Jl- A^^, 4 

4 5 1-"^m*. 5 2. 5 3 -^nm 

ft, 5 4.5 5 2mfto 



ta2i 



[113 1 






(4) 



* NOTICES * V ^ V ^ 

* Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 »*** shows the word which can not be translated. 
3. hi the drawings, any words are not translated. 



CLAIMS 



Cam 1 The flexible film capacitor which forms m a part of front rear face of this diekctnc the 1st electrode which consist of 
™ fJil. usmg heat-resistant plastic film as a dielectric, forms the 2nd electrode m the side for connectmg mter-electrode [ this 
/ 1 St 1 and forms the insulating coat except for the part exposed as an external termmal among this 1 st electrode. 
[Qaimli irfleSble film capacitor which the 1st electrode has a notch at a part of the front rear face of a dielecfric. and comes 
to carry out division separation in a claim 1. „i i 

rClaim 31 The flexible film capacitor by which an insulating coat consists of a polyumde or polyester m a damn 1 . 
[Claim 4] The flexible film capacitor by which an msulatmg coat comes to prepare the level difference section m respect of side 
ends in a claim 3. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 

[Mustnal Application] this mvention is nch in flexibility and offers the flexible fihn capacitor which can be installed in any 
places on the occasion of installation. 

[iScription of the Prior Art] As shown in drawing 3 , the conventional capacitor unites a ground electrode 1 2 with die polar 
zone 1 1 of the ceramic element 10 of a ceramic condenser, and covers it with the mould resin 14 extensively except for the 
patchboard soldering section 13 of this external electrode 1 2. 

rProblim(s) to be Solved by the hivention] It was impossible to have used for a part narrow in case it attaches in composite part 
or a patchboard and a use which bends and incorporates a capacitor in the conventional ceramic condenser. Smce sheathuig ol 
the whole is carried out by the mould resin 14, bend the reason and don't use it. Moreover, it was difficult by carrymg out the 
mould ofthe mould resin 14 for parts to become large-sized and to attach in a narrow part. , . • r. 

[0004] Furthermore when the mould resin 1 4 attached in a patchboard for a stiff reason, a mechamcal stress started, the big force 
joined the external electrode 1 2, the soldering portion of a patchboard and a ceramic condenser caused ablahon, and there was a 
fault in which an electric property deteriorates. 

FMe^MS for Solving the Problem] hi this invention, m order to solve this trouble, it is supple and a small capacitor is offered. As 
the technical means, as shown in ** drawing 1 , as the quality ofthe material of this dielectric 1 , a polyiimde Aim or a 
polyphenylene sulfide film is used for the flexible fihn capacitor of this invention, using heat-resistant plastic film as a dielectnc 1. 
The 1st electrode 2 and 3 which consists of copper foil is formed in a part of front rear face of this dielectnc 1, and the 2nd 
electrode 4 and 5 is formed in the side for connecting between this 1 st electrode 2 and 3 . , , ■ , 

[0006] ** As a method of forming the 1 st electrode 2 and 3, apply thennoplastic polyimide adhesives. subsequently lammate 
copper foil, and consider as a copper foil electrode. 

** Consider as a copper foil electrode by the copper-coating method at a degree after fonming a copper thin film as another 
copper foil formation method based on the copper sputtering method. 

** Form the 2nd electrode 4 and 5 for the electrode ofthe side for connecting between the 1 st electrode 2 and 3 usmg an 

electroless deposition method. ^ ^ , ■ t 

[0007] ** Offer the flexible film capacitor which forms the insulating coat 6 except for the part exposed as an external temunal 
after forming the 1 st electrode 2 and 3 in the front rear face of a dielectric 1 and forming the 2nd electrode 4 and 5 m the side. 

[FunSon] A 5-500-micrometer polyimide fihn and a polyphenylene sulfide fihn are used for this invention as a dielectric L 
Apply to the front face ofthe film the copper sputtenng method and the adhesives which consist of a thermoplastic polyimide, and 
copper foil IS laminated. It is the flexible film capacitor in which the electrode of copper foil was formed, and smce it does not 
make deform and attach or unreasonableness does not arise in the narrow part to attach in case it attaches m composite part or a 
patchboard, an electric property is not degraded and it is attached certainly. . , - , . 

[0009] Moreover since the 1 st electrode 2 and 3 and the 2nd electrode 4 and 5 pile up an external teraimal as it is and it can be 
deleted [ cannot need the external electrode 1 2 of another object and ] like the fonner. structure is easy and there is the feature 
excellent in mass-production nature. 

i Splei '1 he example ot this invention is explam ed based on a drawing, hi drawing, a dielectnc 1 is a polyimide fihn with a 

thickness of 5-500 micrometers or a polyphenylene sulfide film. The 1 st electrode 2 and 3 consists of copper foil, and is used also 

as an external terminal. . ., 

[00 1 1] This copper foil evaporates the copper put into the front face of a dielecfric 1 m the vacuum at the cmcible while movmg 

the dielectric 1 . fonns about 500A copper thin film, and, next, attaches about 5 micrometers m copper foil and thickness by the 

electroplating method by making this into a nucleus. • . , ■ 

[0012] Moreover, this copper foil applies to the front face of a dielectric 1 the adhesives which consist of a thermoplastic 

polyimide, subsequently laminates copper foil, and uses it as a flexible- with copper foil film board. 

[00 1 3] The hole 22 for forming the 2nd elecfrode is made in this flexible-with copper foil fihn board 24, and about 50A of 

palladium is made to adhere to it, as shown m drawing 4 . Copper coating is perfbnned by the electroless deposition method by 

making this into a nucleus. . ^ , ■ , ■ ^ 

[0014] After applying to the part which makes the copper foil 42 of a request ofthe resist 43 which consists of an epoxy resm 

remain after copper coating as shown in drawing 5 , flooding with a ferric chloride solution or a cupnc chlonde solution next and 



removing copper foil, the resist 43 wl Jconsists of an epoxy resin is removed, and thel _ jlectrocTe 52 ancf 5^ and tlve 2nd 

Sing S Mch applied the thermoplastic polyiniide to the polyimide film as adhesives except for the part used as an 
external electrode like dravmg 1 . 

E of the Invention] Since this invention is constituted as explained above, it does so an effect which is indicated below^ 
K ^ifuSi rni^^^ force joms an external electrode and an electncal property deteriorates by the capacitor w^ch c^-1 
out sheSg by the mould resin when attaching in a flexible patchboard etc. in case it attaches m composite part or a patchboard, 
smcftt iS in flexibility in using the flexible fihn capacitor of this invention, even if bendmg is possible and the mechamcal 
force ioins an electrode freely, there is very little degradation of an electrical property. . , 

men Sling in a nairow ins allation part again and the mstallation has received the Imiit since the conventonal 
S large-SXlmce 'the flexible film capacitors of this invention are small and a thm form, an mstallation can use them also 

?*™r^^5emal electrode of an exception object is not needed, structtire is easy and excel in mass-production nattire. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawingll It is the perspective diagram of this invention. 

[Drawing 21 It is the cross-section perspective diagram of this mvention. 

Prawi ng 31 It is the conventional perspective diagram. 

[DrawinMI It is the perspective diagram showing the process of this mvention. 

[Dra wing 51 It is the perspective diagram showing the process of this mvention. 

brawing61 It is the perspective diagram showing the process of this invention. 

[Description of Notat^^^^^^^^ _ ^ ^ ^^^^ , pj^^ye fihn capacitor 10 - 

1 - Dielectric 2 Three - The st ^'^^^-^^^^ 'J^^ ^^^^^ 13 „ patchboard soldering section, 14 - Mould resm 21 

23 Mr '"SSc 4? 2 jtlZc^Jf^S ^^ 2nd electrode. / - Copper foil 51 - Dielectric / - A dielectnc, 

24 - Copper foMe L board ] - A flexible-with copper foil fihn board, 22 - Hole which forms the 2nd electrode 
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